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rpes of lgnition sysbemz are peing is
@ Une type involves the uwas of a oy _
zpark wnlle the other is & departurs : ystem.
Tais second sysben proposes the use o 28 q_y;
301 arrangement, bubt uses 400 cycles AC Doweor in 5LN&§-0fQ
: N 5 - - . ofF by e
G ig used in conventional sysbems. The analysis of this
3 follows: ’
_ L
gutput freguency = L0000 eps. ,
: K A e
Generator Poles ; 5 ) This document is part of an integrated
_;!@ N N [ b
Engine-Generator Spesd = OOCO RPH file, If separated from the fils i must be

subjected to individual systematic roview.

L cles Ffor one shaft revolu

00 = L eycles/ revelu

100

Since the engine is of the two cycle uypc, it i§~n@cs§sﬁry
to provide cone spark impulse per revoelution, AA%sef ﬁge Deak
of any one KOO cycle wave must ps adjusted initlalig_gc :
coincide with apark supplisd to the engine. This will be

shown below,

To operabe colil, breaker points must close on zero vcltawe
point of any one cycls of tae 100 cycle ovtputo Tointas must
open approximately 1f& cycle later al the crest of the 1100
cvele output to generate and utilize ma“ imum fgu in the
igziticnfccilo : -

5

One revolutien = I cyelss 360° C—

£ O
one eycle = 360 = 90

- - . G
1/l cyele = 90 2 244> —
t
i,
From thisz w d?uQLﬂi“m that the wrecaker point gct-uatinb cam
- . 3 . 8 rAE e fad L
must close ;OL 22,.,5% and remain open for 337.5° of each
ﬂ@”eluzlana , \ - ‘
Studying the problem further, we vecome awsre of two limiting
factors Lo prawer oeperstlony ‘Pirst 1s the possibilivy of re-
duction in spark due to t%@ points not veing closed long enocugh
to allow the coil ﬂAlWﬁﬁv current to reach a steady state value
ne;ore ‘point opening. This current gan ve expressed as follows:
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E =z peak value of 00 cycls
R o= 3": )‘nﬁ'“‘" ~etd SRRy A - st ane ‘
= gnition coil primsry resistance,
€= 2:718 ¢ = time in seconds T = L
- ” o ' R
‘L g ignition coll primary inductance.
The time required for the current to reach 639 of steady state
iss o :

T = L
Ll ,
R

To,reach 87%9 twice as much time is requirsd.

We have ppooareu a coil wnich seems apnplicable to the job. It
nds EhC foilohing characteristics:

Ppimary inductance 11 Millihenry.

Primary Resistance = 2,57 ohms. _ ‘

>econddry Resistance = Q000 ohms.

From these values:

. -3
A T, = hie - Q rx - s
1 .g 3 llnﬁﬁég = 1,28 HMilliseconds
, 2s¢b7
Time lapse for. @ grees:

// ~ N .
00695 revblutionsg

m}éo

EY

Time PGQULPSQ for 1 revolution at 100 RF

N

1 Ty
ez SecORds = 10 HS
LQ : -

Time lapsa for 22.5 degrees:

10 % 0625 = .625 Milliseconds
2ince the gspeed of revolution allows cnly 625 milliseconds for .
chlrgwng and 1t is necessawvvtthave L 28 millisoconds to reach '
. 63% of the steady state currsal value, it appeairs that under these

4

@condrb-ﬂn little en@rrv would be sto “"d resulting in very un-
“satlisfactory spaurk. Since the charging time in inverssly pro-
portionsl to the circult or chargliig resistance, the time could be
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o

reduced Dy tThe addi
the voltage corresp

Ee
e
!

o
a

the seme. d os
constant i at less
the ubove ca ions are

and this system will e os ally s
nave nhc effecﬁ of Incress ‘V@ :14@ COﬂStqu
The second uﬂoblem a8 “eﬁbLODFw above relates to the time regulred
for the ulaChgrb ﬁnto theé sparz plug. Since the source of
voltage Tor the ignil t1@u ‘gystenm is in series with the spark dis-

1 :

charge chrcwlt at gll ©3 YQS it follows that the primary energy
could: be reduced by i cyele sine wave voltage returning to
zero during ths aisc time of the coil-condenser circult.
{See PLv, 1}. Tnis mat occur 1f the danmped weve itrain
discharge ls mostly )@u@& in upp£0"’.u,@1* 03 ﬂ111¢secona
ir, thé demped wave tr waqu@ncv equals 6000 cycles per second9
o 3 lliseconds would co PPCQPOQQ to two JClea wnich seems lows
ﬁoweva;;‘wc 't of these condltions can best be observed by an
accual 0pﬂ~atlng circuit. : ‘

3‘
£3
PO

@

[N
£2 et £3 1
&”J [l

;.Ja @a ey O

e the ngine breaker-point system is not yet availavle, an

Sine

BlSCuPQﬁlC sircuit has veen devised to atltenpt to simulate the
operating candiﬁioqs; It is shown schems a;ca7xy in ¥ig, 2.
Bcsicarly,ilt congists of a 100 cyecle multivibrator whose output
is 4if favewt¢atva ﬁnd used to FOﬁLPOa a slave f11ﬂ=zlop circult
waich in turn cpsrates the relay to simulate thie oreaxer pOLhtao
The siave flip-flop clircuit has contrcl of the "on" time of the
relay which similetes the dwell timé of the bresiker points. The

100 cwclc multiviorator has synchronizing input terminals with
pnasc_gglfthn& iebtwory which will be connected o the QOO cycle
power sgurce, With Lh$u it will ve pos:ible to gdjust the relay
contact closing with reference to the &OO cyele source. In this
way we can close the relay contacts at most sny polnt on the

hCO c"cle voltage . .curve. ‘ S

‘.._l

A motorfdriven magnete teat sstup is Leing asssmi
i h L) -
P thi I8 L0 can oe gseb

ol
and noiss tests 17 the points usce is mag f
to a suitsole dwa 11 time, 1t will De possible Lo make additlonal
study of the coll ignition system by using these points for the

coil presker-points,

IGHITION 3YSTEYM - INTERFERENCE STUDY

60 cycle motor. The pulley ratios hauve been
the ﬂagyeto at 6000 RPM, in order to simulate actual op

The magneto test setup mentionad akbove incorpor&tes the magnet
and dumny spark plug in a shielded case The magnetc will ve driven
through:a sultable pullgvmbel dfrﬁﬂnnﬂun from a 115 volt o
2 sslected Lo operate
o
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conditions, Using this sebup we hope to make a compleie noise
problem analysis of the ignition system, in order o simplify
the problen as much as possible in the finel unit, This unit

should ve completed within one weeli, resdy for messurements.
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GHNERATOR DL’SJLE

=25 50

The problem of. generator size has boen mutually agrecd to
pyez | | and

e desizn and Lr‘i"ng is
in process AT " | at the present tim Thay
are to su: pl itk 1 necessary dﬂ'wlms cf the
deslign such’ that tooanﬂ may ve relessed us svon as the drawings
are recelvbdo

et et
L

will sug L3J the tooling and fabricate sufliclent
s}

stator rinbs and_pole tips for tW0 generators. These parts ]
along with shafis supplied byl - Jwill
ne sant bQ‘ for winding, {inal asssembly and
Leat,

s/ n
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